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implanting a second conductive type impurity into the sec-
ond conductive type regions;

forming a channel layer having a second conductive type
on the super junction structure;

forming a plurality of second trenches to penetrate the
channel layer and to reach a corresponding first conduc-
tive type region, wherein the second trenches have a
stripe pattern;

forming a gate insulation film on an inner wall of each
second trench, and forming a gate electrode on the gate
insulation film in each second trench, so that the second
trenches, the gate insulation film and the gate electrode
provide a trench gate structure;

implanting a first conductive type impurity into a surface
portion of the channel layer;

implanting a second conductive type impurity into another
surface portion of the channel layer; and

heating the substrate so that the second conductive type
impurity in the channel layer is diffused, and a contact
second conductive type region is formed in the another
surface portion of the channel layer, which is opposite to
a corresponding second conductive type region,

wherein the contact second conductive type region has an
impurity concentration higher than the channel layer,

wherein, in the heating of the substrate, the first conductive
type impurity in the channel layer is diffused, and a first
conductive type layer is formed in the surface portion of
the channel layer,

wherein the first conductive type layer has the first conduc-
tive type, and contacts a sidewall of a corresponding
second trench,

wherein, in the heating of the substrate, the second con-
ductive type impurity in the second conductive type
regions is diffused, and an embedded second conductive
type region is formed in a corresponding second con-
ductive type region,

wherein the embedded second conductive type region has
an end, which protrudes into the channel layer and con-
tacts the contact second conductive type region,

wherein the embedded second conductive type region has
the other end, which is deeper than a bottom of a corre-
sponding second trench, and

wherein the embedded second conductive type region has
an impurity concentration higher than the channel layer,
and has a maximum impurity concentration at a position
in the corresponding second conductive type region.

19. A method for manufacturing a semiconductor device

comprising:

forming a first conductive type region film on a substrate
having a first conductive type;

forming a plurality of first trenches on the first conductive
type region film to reach the substrate so that the first
conductive type region film is divided into a plurality of
first conductive type regions, which are separated from
each other with the first trenches;

filling each first trench with a second conductive type
region film, and forming the second conductive type
region film on the first conductive type regions;
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implanting a second conductive type impurity into the sec-
ond conductive type region film in each first trench with
using the second conductive type region film on the first
conductive type regions as a mask;

polishing a surface of the second conductive type region
film so that the second conductive type region film is
divided into a plurality of second conductive type
regions, and the first conductive type regions and the
second conductive type regions provide a super junction
structure, wherein the first conductive type regions and
the second conductive type regions extend in a first
direction, and wherein the first conductive type regions
and the second conductive type regions are alternatively
arranged in a second direction;

forming a channel layer having a second conductive type
on the super junction structure;

forming a plurality of second trenches to penetrate the
channel layer and to reach a corresponding first conduc-
tive type region, wherein the second trenches have a
stripe pattern;

forming a gate insulation film on an inner wall of each
second trench, and forming a gate electrode on the gate
insulation film in each second trench, so that the second
trenches, the gate insulation film and the gate electrode
provide a trench gate structure;

implanting a first conductive type impurity into a surface
portion of the channel layer;

implanting a second conductive type impurity into another
surface portion of the channel layer; and

heating the substrate so that the second conductive type
impurity in the channel layer is diffused, and a contact
second conductive type region is formed in the another
surface portion of the channel layer, which is opposite to
a corresponding second conductive type region,

wherein the contact second conductive type region has an
impurity concentration higher than the channel layer,

wherein, in the heating of the substrate, the first conductive
type impurity in the channel layer is diffused, and a first
conductive type layer is formed in the surface portion of
the channel layer,

wherein the first conductive type layer has the first conduc-
tive type, and contacts a sidewall of a corresponding
second trench,

wherein, in the heating of the substrate, the second con-
ductive type impurity in the second conductive type
regions is diffused, and an embedded second conductive
type region is formed in a corresponding second con-
ductive type region,

wherein the embedded second conductive type region has
an end, which protrudes into the channel layer and con-
tacts the contact second conductive type region,

wherein the embedded second conductive type region has
the other end, which is deeper than a bottom of a corre-
sponding second trench, and

wherein the embedded second conductive type region has
an impurity concentration higher than the channel layer,
and has a maximum impurity concentration at a position
in the corresponding second conductive type region.
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